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Scire cupiscerts cur machia tangitur um- 
Et brevis athereum linea ſignat iter f 
 Hec,licet evoluas faciliprecepta libells © 
Tradite,fed rnb Uioratuo. 


to ſuch as be well-willers to. the 
| HMathematicks, 


Ie He Arts Mathematicall ( gentle-Rea- 
derJin regard of their antiquity and 
excellency (may be c>mpared with 

- any other of- the liberall Sciences 
whatſoeyer, For Seth, wholived in 

.'the firſt age of the world, is com- 
mended of loſephns, and Abrahams 
= of 'Zero/us, to have beene- 5kilfull 
maſters incheſe mifleries. And the very name importech: that 
in old time theſe of all other ' were eſteemed worthy co bee 
taught, beiog called for theirexcellency Mathematagthar is, 
| Sciences meet tobelearned. Theſebe Arithmetike, Geometry 
and Afronomy, from which this Art of Dialling caketh his be. 
ginoing :a knowledg alſo ancient and » and chere= 
ore Re by Princes and famous men of former Ages. 
The firſt Diall that hiftories remember, is L5b-2.chap. 20. of 
che Kiogs in the holy Scripture, where the Lord curned- the 
Sunne 10, degrees for Hezekias ſake, whereby ic had 
gone downinthe Diall of haz, This Abez was king of 
Jeruſalem, and reigned inthe 3200, yeereafterthe creation 
_ of the World, and'in (the ficttOlimpiade of the Grecians, 
Afterward;as Phwie writer, Avaximenes Milefins the ſchol.. 
lerof Aneximander, firlt found our the reaſon and propor- 
tion of ſhadowes amongſt the Lacedemonians, and chere 
taughcche Act of Dialling, who lived 200. yeereafter the 
raigheof fhes; and wes a famous Philoſopher in Greece he. 
fore Platovy tirney as Diogenes Laertiws reporteth; Buc ſome 
. - affirmethatit was Andximander bimiclfe that found our this 
Art, and ſec forththe firſt Mappe of the Earth, . . . _. 
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Plutarch in 
Marcel, 
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Herodotus faith thatthe Grecians leamed this rt,and the 
diviſion of the day in 12 houres,of the Chaldeans. Diedoras 
writeththat one Hyperion firſt obſerved the houres,” Bur if 
wee may beleeve AMacrobins, \t ſeermeth that this Science 
eame from che Egyptians fortliey called the-Sun Horwawhich 
by his motion ligiterh to each houre his appointed time. 

Vitrnvizs rehearſerh ſundry.invemors oftchis art of Dial- 
ling, as Beroſws che Caldean, Arifterchnr, Samins, Endoxius 


FM 


' Thesdeſws with ochers who were regown'd, andlived ma- 


ny yeeres- before the birth of Chriſt, I.nced nothere remem.- 
ber:Archites Tarentinas, who byart madea Dove of w ood 
tofly inthe ayre : neicher Hrebimedes, who defended Syre- 


_ coſa againſt Harcellss, and affirmed that ifhe had a place to 


ſtand on, he would move the carch with his engines: both 
of them no doubeakilfull in this Science, "2, 

It was long after the invention that this Art was known in 
Rewer for in the 12,tables was only mentioned therifing and 
ferting of the Sun, and after certain yeeres the mid day was 
added, Thewin thefirſt Panike wer the Romaxes qbtaining 
viorygthete waja Diall brought forth among other ſpoyles 
out of Sicily. But proceſſe af time they heganto be more 
kane 5 vo Rome : for 100 yeeres ie” no v=ekey 

arafite ina Commedy, beipg hungry ſpake againſt the myl. 
Node of Clocks and Dialls which were thenin the City, 
Optans ns ſuns cyigne wenter ſit 


| ſit borologinm. | 
Lib.36.0.10, Plinie alſo tellethofa Diall placed in the field of Floyaar 


Rome, which-bythe ſpace of 30 yeeres had not ageeed with 
the Sun; &the EE heh i anahorauder 
the Sun had cakeo a'neweouſe, ;orelleche garthwasſlipped 
from his Centre, wherein ar the firſt ic Rood, ar the Rile was 
puta wry byche ſhaking of the city./: Since which times 


| learning (preading ir ſelfe intodivers pares of tbe world, this: 


Acthath beene amongft the reſt in great accounts, ., . . 
| ing the profic of this-Art, daily experience teach- 


ob; how needfull it isina well ordered. Commoa-wealeb, 


ſecing riothing can be done in due and” convenient ſealon, 
where this Scieuceis negleded- ior the divifioa of the day 
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into cereain parts or houres (which this Arteeacheth ) doth 
chen ſo ancient; andthe uſe neceſſary, nuſt none will 
ehinke this labour ſeperfluous, unlefſe cheybe rude withour 
civility, or ſuch as have alwayes. ar handa Diall-ofgacures 
framing,ofwhomthis verſſeemeth to be made 7 - * | 
© + © Situnrad ſelem ftatuatno naſue biants | © 
'-* * Ore, bent oftetdat dentihus ova quoraeſts* ** 
Many have promiſed (but none as yet performed) to; 
write of this Science in our Evgliſh crongue, Which had been 
publiſhed in other Languages, as D. Recordlong fince, A. 
Digs, I. Blagrave with other, whoifrhey would tike the 
pairies, know could doeit with grearcommendation” 
x Divers have written hereof inthe Latine tongue, as fur 
fer, Schenerns, Orontings, Witekendus, Clavins andothers: 
yet every one differing from other in precept; ' Some teach 
the making of Dialls by the helpe of the Globe, as Gemma 
Friſqus :ſome by the Aftrolabe, as the ſame Gemma Friſus 
and CM. Blagy. which inftruments every\man bave' nor. - 
Some uſe the table of Sives and Aritbwerick),as Firckendnr, . 
which way as moſt plain &eafi© isobſerved inthis booke, 
chough in forpekindes for watic Of eriall Pirehendar deceived 
bimſelfe, A2fwnfter uſcth'a ReBificarorywith xcitcle, which 
is unfic for ſmall plas, arid failects ins greater, wichou greae | 
ieede. Schoner wandreth in a wilderoefſe of lines, that a 
man knowes riot where to begin, or when to end. Ylmer- 
hath notthe DelineationofallKindes, © | | 
Ocherſome-obſerve the rulesof Geometricall proportion 
which order alſo we rhought rq traye obſerved in all kiades, as - 
WE haye dove inthe South & VNorcthere& declining, bur that 
ſuridry precepes ofthe ſame rhing would have bred tediouſ- - 
| nesdbd croubletothelearner, and the cutting of the Figures 
would haye bin very chargeable,By meanes whereof we con- 
rented our ſelves with chisone way here ſet downe,not donb= 
ting, bat char every one with ſmall _ may attaine to che 
making of all kindes of Dials in-thisbooke exprefſed. As for a 
great part of them, every Actificer may catly underſtand, 
| #7 A'3. Onely 
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| To the Reader. 

Onelythus much 1 advertiſe the unlearned, that they muſt 
acquaint themſelyes with ſome few Machematicall principles, 
25 to know whac the Elevation of che Pole meanerh, how a 
fquire line is to bee drawn, and ſuch like, which ( if they 
want a teacher )they may ſufficiently learn by themſelves 
out of Records Caſtle, his pathway and | pa of Artes, 
publiſhed in the Engliſh tongue : for thele cearmes could 
not be ayoided, neither plainely deſcribed without much 
CE, ola a d Figure: 

Weeha xamples and Figures to every 
kinde, that ſo the precepts might appeare more plaine and 
eaſic : ſo that there is no plain plac or malnpnierye it ſtan» 
deth, or beplaced either Declining, Reclining or Iaclining 
burby the helpe ofthis booke you may fam, Diall upon 
bo. 


If any man com laine of obſcurirys hee muſt know,chat 
OE que pulchra, and yet ſmall paines oyercommerh 


The making of che Horologicall Cylindre, and the Ring 
with ſome: other infirumeats, we have preſently CI 
partly for 'their curiofity in cutting and delineation, and 

actly becauſe (if occafion ſerye) we will entreat of theſe 

indes of Horologicall iaftruments by themſelyes, oy 
ther-with the making of all kindes of plaine Dialls in chis 
booke, preſcribed by che way of Geomerricall proportion» 

_ - Inthe meane while(gentle Reader) commirting 

this booke to thy fayourable accepration, 
| and thy ſelfeto the ptoteRion of 
the Almighty, Iend. 
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© To my lovingkinſmanTho. Ozhorve. 


>88 His Book, which ſeven yeere ſince warin a 
TEM ranner perfetied(as you know )doth now wpo 
WE /nft- occaſion preſent it ſerfe.ro the view of 
OSS the world:wherein you have take [ach pains 
(Ry for the triall of each example, that 1 thidk, 
OSS LR) nonecan finde any greatfantt, but ſuch as 
NETITEREN ca ſcefarr into ether mens favlts,C forges 
their owne, For after we found ſome preceptrin Witekindus to 
befalſe, we were enforced to try and eximine with great care 
each figure ayd example inthe Suns Ant therefore if anyreceive 
benefit by this onr eriall,I would you ſhould have our due praiſe 
you deſervel heve altered ſome fewthings,& added the making 
of the Senth & North Erelt declining Dials,bythe way of Geo= 
m2utricall proportion : becauſe thoſe kinder be moſt innſe, aud [ 
wenld the learner (pon!d bave bis choiſe of the eaſieſt way, 
The graver of the Figures was one M.lod. Hondius who bath 
(bewed himſelfe an excellent workemanin the great Globes ſet 


forthby M. Mullineux, and the Xaps of England for M.Came- 
| dens booke: and whether be hath-performed like diligence in 


theſe Ireferr it to your ſelf to page: If any be defirons to bave- _ 
the inſtaument mentioned inthe beginning of this books, for the 
rryall of plats, 1 bope you will helpe them toit : for being of your 
owne jon, 1 know none ſo fit 4s your ſeife to maketit : on 
2» bich inflrument alſo, it were convenient to draw the quadrant 
Horologicall that ſo it might ſerve for divers uſes. 

Ternff you wil net be offended,in that 1 1eave nnder our names 
this ſmal monument unto the world, as a ſpeaking witneſſe of ouy 
thankfult hearts to this ony Country aud «teſtimony of our af< 


fefion towards the Arts Mathimaticall, Thus beſeeching the 


Lord( who bath endacd you with extraordinary knoledge in all 
FHlannall Sciences )to finiſs that good works of bit heavenly 


grace already begrinin you to bis glory and your ownecomfor: / 


tahe my leave. Commend me many times to your ſelfe, and all 


#67 goed friends.From London, lan@r7 3.1593. 
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| fer POPE CO POET ze oi 
placed dreAaly rowards the . North.- Pole, 
and — yp. che Sourh Pole ; for abone theſe 
evo fitarres the whole heavens are moved, they remaining = 
immoyeable, The North Poleis a Rarre in the North part 
ofthe heres ws yes .aboveche carth or our Horizon 
or tif you, goe Norchward or 
ward or Weſt- 
ward icalcerech not, Theeleyation of che Poleixche height 
ofchis Star above the earth. 
Obſerve alſo,char the Subſtite is the lineor latte over which 
the Stile or Gaomon in your Dall direQly th, T 
; 66. Stile - and Subliile ix. rhe Jolt beigh 


One live cutteth another (uirewiſe,when chey make right | 
and <quall engles, | - 

The Concigentor couch live, is that which is drawne by 

poinc of another line or circle, ſo that ic toucketh the 
ſacre : avd this line commonly in SD vdngs _- 
wiſe ro the gubſtile, - -- | 

A quadrant isthe forth part of circle... A; 

. The Meridianand twelyea clock line are all one. . 

I callthete lines parallellzwhich arc every where of like di- 
Aance one from acother :example whereof you may ſee in. 
| the Eaſt and Weltdigll, where allche bourclines be parallell, 

Youray make all inde plnige' Dells upon one Kone , 
if you prepare it Geſt-robe Quarehke aDye ol then rake 
off che eight corncrs,and allthe Chat you have 
is 7-13) cpa bekdesaherals,oc circa your Da 

_— any ws CR *to have this = bene ready made, let 
him n__— the Printers,and he ſhall heare _— 
h HE 


The making ofatt Tiiſtriin 
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Fixed. 


ſhail be expedient to ſhew the 
making and uſeofan I1ftrumTt 
whereby you map eramiie an> 
; try all plaine p/ats. and place all 
dialls being ready made and px: 


p ire . ; 

Dyovide thereof an hajf circle of P-aretree, Walnuts 
free, Box, 0z ally »ther cloſe grained aud ſolid woo) beeing 
well ſeaſoned, lo that the alteration of the weather at any 
time map notmakeitchange fromthe firſt popoxtionther- 
of. Let it be perfectly cxped on both ſides of an ev. n t!,icke 
nefle. haife oz :h:02 queriors of an inch thick s} moze if rou 
will,and Cx 02 eight inches broad as yon thinke 00d. The 
edge 02 ſide A.Banuſt be very rig:t. Ahen dzaw theLine 
C.D.three quarters of an inch equal;yviſtant fromche ſie 
A.Þ plac? one foot of pour compaſizs i: the ceatre E.which 
is the midft of the ii1e C.D.and with the other dzaw balfe a 
circlefrom C.to A. _ itinto two equallparts peg 

S dzant 
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Art of Dialling. 


d2ants andlaying your ruler thecentre E, vupen 
eſequanpats nto90 rqueller of 


diviſions fn cither quanzant. . whetfof every one Ha repre: 
ſcat ten vegrees.Againezpartevery onz of theſe into 2,and | 
(Exoucan) andſo (1 
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env ſowing act my le Dos _—_ | } 


) reln at 
d2 ſqare ho's, wheretn you ho pare 
z Loadſtone, as in che compaſſ:s ed, 
2 a lictie hole in the point 83 cens | 
nailc ofb 


 ſo.0s temay 


a7 7jnge right ang'ed, | 
ark furrow without the 
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The niutonnin, 


yourPlaſormeto pe plains mak zakt 
Þo21zon, let the ſie 02 

-nLuperrts, derecthe plambperig 
vs'quadzants Pect ly over he ling EF 
afth theptummet haugling 


Eecpemle Emini >the ſt 
B.of your Juſtripnt.wncads;the thee 
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This done. app'pthe ſaiv tine o2 vente 46.0 p an 
your Hiirumentbeing placed” equailp-viſtantto ozt 
For nc A EITIE Citahentfeens dls 
_ bis-caratcr the end toinched: wich rhe 


nexetothe plarharRcarisca.eduSouth 


_ qoDart.. all the fojeſaid things are to be conli>ered 
except only that; th&-end of: the necdle-totiche> way the 
loadfone is far omhagi- - -nſtip imo driide 
. Exed: Direc; :ifeicher pow havea;ined 


and Welt | 
ann hn eter of nr pe fon es | 
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| emakethan obtruſe 02 
it ts laid torecline. The 
begrces 


- 


* - © 
a , 
s 
a : 
£-þ 
Las : 
I» 
rs 
J 
«SY a 
$ ; 
ply Fx 
«hp 
248 
"x 
b& . 
£F] 


The Art of Dialling 
nn the ain come: 
other downwardeſh04 move 


voy 


the 8! 
ontiltthe thread hang pzecilety 
0g a dew thevegrees ol Renton, 


9/1 -.; How indiningplacs re oped Y 


Ftheangie whirh the plat nukory ws : 
apo nant ae: 


The mannerofrrying thoſe plimwhich rata daddecine. 
2 


F yons plat that borh-rectinie « | | 
ecitnrrFirCleckoout thercelio*ridu ns Þ4 rene 
ed ,andthen the reclinatiob ICED way. _a 
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” themſclves ſquiretwile, ahem. 
cofanpehrwann thetiey BXL/46 Jens E-Ao 
vzantofan bo 
E8.a10witeatC-the B-athaeD. Donub at 
Ex{at'B.tho!TWiett- ' Adv 
gyadzant betngdlbeSiito-96 | = 


. The AreofDidlling, | --y 


of the Vole thall be accountebiir it Which nour exams 
tis the Loews aporironge ro RT 
TE a Eg  Hepheenin 


; whicy pxickegvzaw It! 
forthe hourts VC. wh Wo: abeves. B. the 6 -y 2 
B.A.the 6atevening,the ref&;you may leefa che Figure 


nd whireas fn Dummerthe 4 ands {; ze mozning, any 
: aſs the 7 aud 3 at _ L__ - ya | 9 
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PO wingchehorr FE Pee Lathe: 
a> thisr r fo2't Tt tt pl $ 
lineg, not one]y in chis = but alſo 1 all ocher kindes of 
which afterward thai follows ; 125 hh ho nhms 
he Sttle mult bs fired inthe centre E-hanging dire tly- 
eter the fe lineE.C.with reatan » 0p the 
lines C.E,P.make,vectining from thaton {40 Bu fides. 
. Theequinodiallclecle, che Quadza:f, the ne 
file andorCont ence,muft be lightly. 
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- The Artof Dalling. 1 
The making ofa ſouthereR,dire@Diall, 
| . CHAP. -4. DS 
W be makingof this, is almoſt altoge- 
ther iike unto other befozxe. Dzaw 
- here alſo a line A.B. Parallel to the -” 
Dd YHozitzon,ont ofthe middeſk wherof, © 
<I%Y ictthe ifne C.D. perpendicular to 
that be extended; and let the Qua-z 
-dzant/ bee | dzawne from A. to Do! 
B.to D. parted into 99 Begrees. as 
befoze. Above >. et Zenich be wyitten, beneath D. Nadirg 
nigh untoB.che Eaff, andby 4. the Weſt. Anche Quas 
dzant number the Elevation. ofthe Pale ( which in,ourex- 
ample i 5 3. degrees) from A.tcoward-D. Aud at the em 
hereof dzaw from the centre C. the ine C. E, 
the Stfle: and by D. »3am.the 1 | 
Zhen _ pm the bobs 02 
eing taken. with your Come 
D.C, the ofie 
dzaw byF 
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| The Art ofDialligg, © 3 
C.extend the other _ E.in-e<6 _ oa making ® 
Point 02 p2ick G-2 whoreupay ( as 7 e. ame wide* 
= of, - compaſles —_— ,Netrderj half Equa- 

02 b C.ended-withthe. Diameter 


. to- the 
lineof Contingence. TWheepow have dibided t 


bis haife 
circie of ths Equato} info tweltre equall parts, Tay theruler 
upon the centre G. aud upon each diviſion of che Equatap 
a:.d where ic ſhall couch-the Co:rting#1tiine. make markee 
This doiig dzaw the lines foz the boures, by chole marke. 
fromehe centre E. but thoſe vezy few, that is,twonigh un - 
to A. and two by B.but prolong and extend thegjbero.nd the 
centrejBſo that thetr contrartes.may be made. fog in this 
kinve pfDials there be but onL]y tenne honres pyofitable, 
that i9,4,5: 6,7,3, befoze noone,and 4.5,6,7;8, afternoone; 
which hew. but onely fn the ſummer.trom che entringofcye 
Su:ne ito 1+ ntfii fuch time it entreth <. 
The Stile mult be fixedia-the centre EB. placed upward, | 
directip over the-iitie E.C, with great an angle as 1.E. 
C.is.Loþthe{ine C.D, bee placed upward perpendicillatly, 

but lo,that temaynot be almoll ſcene, as afterward ſerving, 
ono ulegbecanle it.is onely a line preparative. - 
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The makingofthe Eaſt and WeRt Ere Dial 
KM APIÞ6, 

yott know the making of one of theſe, you 
map eaſily make chem both, fo2 they be ve- 
{9 ry like.differi:-gonely inthenaming of the 
YA houres. koz the oue containeth houres fox 
| nod hag noone, and the other fo2 the after- 
: Pou mult therefoze on your plat wake the Qunavzant of a 
circle A-B.C. which may afterwvry be eaſily putout, as 
\ ffs" all 
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| fre ofthe tircle; 
&< er 
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81 the cthef lin:s mull bee, cxcept the houre !incs:!et the 
A.B.be Perpendicular ber, Barge to the Bozi30n an? 
tet the arke behdi5"the ”* Which being di. ided in's 
ward from A. toward C. by the end ofthis nyurber, an>Þy 
thecentre B, 52aw aifne (o!ozig as pour pat wi.l give ypu. 
leave, whoſe South end ſhail beholy pzdeilely the Equi-' 
noctiallctrele.At which enddzaw acftclo,whvſe Dianxfer 
fhaii be almoſt the thirdpart offhelink. Then da ; 
iameter, 0) iln8n the Cetityr, ſquive-wiſeco 
which ſhall ſhew cþe-apfrEor ty Vit 
eche6.houre. Few" rr the otn(wavxo ſivgs of 
two contt::geue ines. , one eneaty.the of 
tbattheymay tie Pat 


inthem. Afterwarbdſaty 

e next to the 6rhoure. in, th 
= equally diſkant frotu tbe 
| manner doe withthe ref?” ſothatyou mayhary in 
The Caſt Diall.cwo.abatFthe6.honre, the 4.andihe 5. 
mozning, \and tnder.4t 7,3,9,10,11. Jnthe Weſt Oiall 
lkgwiſe7.ans 3.in theerenirgabout the 6,houre, ano:un- 


'verlt's ;1 - Neither of them doe ſhewthe 12 honre, 
Vee af tation Bnese pct the 


Fir the Site ta the centre of the circle tu fromt 
Plat, ſolong as the Semiviameter Mg oP 
$ewing che houre with 3he very cop 02 end thexeof. Petit 
Who es being a owes OE 
$i: 4 5 yron8 o 

being lobzoad as the Semilameterof Form —_ 
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- wall SOTERt . 193: yovI aD _ art - 


efoze jaw rhe Donzontall 4. Bet the Peridian - 
C.D each f1 the pofut E. which map be fnanp |; 
place of thy TineA.Bandiet che lknc F.C. cut the Merivian - 
ſquite-wiſein"the point C.- which you may itkewiſetake tn 
what-ha you thi1ke moſt convenient. Ups 


n—_ theQuapzant ofa cirgefrom C.to '* 
yottr vigkeweluard, from C.tos .. 
wie examp:e.ts)divide it tnto 


pany 1 init from/C.toward B'the'Elevatton 6f þ ; 
*Equats2 on and laying aps ano we Any + bo cepeee- 
E. Sawant ofthis uumbex,)awthe itne E. | 

Again,accorynt ia che Qua>zaac from C.coward B 3he ves a 
clinatton of che platbeing 50.0 es,* and uy thelineof:; | 
Declination E.I,fromE.to the ead ofcthisnumber 

Thea cakepour Compaſſes, iv: one foote the potne C. ; 
extend theotheruato Hs (which is thetuterfectidupoine of | 
theline of E.H.with the !ineC.G.) and that ſame # 
remaining, place one foote fath#centee E,and bithdeoiber | 

=—_ thepoint I.in the line E.1. and from the potne 1.5zaw + 
the line 1.K.ſqufrewiſeto the \ ridian E.G Pp! acingK.at þ | 


ant -hwjt 
thelin: 1.K;8%0Þ ficiy{$t 


cy7 bnefod erf@wtry: 
F.and makerhy potiit - tothe T6 inns theSubftite' 
from E.bp 1, Lefthelthe of Contingence brdzawneſquires 
CN in by vifarer bet enter 
ne, takeche diſtance betweene the centre and 
STE an p#62ft in e<$4ine of Contiigende fromthe. 
Bo ſi Oaks Mong ey # po fait be. line E-M 
RE ON eo reve 
als thelealtdita'rce : 
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Then pacing your Rulerupoy O.being the 
_ ky wy equinoctiall circle, and N: ( which mag 
CL EE 

re 
tqd{vidpis ſnco-24.equall parts,, notw nrwedenongt I2 
are onely in uſe which are next the Contingent. 
entrs O,aud upon 


wm ingily, place pour ruler upon TD 
the w_ Ste 4c poo if 


markes, 
Babes + 1 
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-  Anvtherway tamekes Soinh Ecet— 
| OE; Dall. 


"Cnan ge 


SEW x Wo 5 Wee we hate -aleinely a and tt 
7 ered the makivgof ve ant an? 
lun opus tn the 

Frets 
vis 


ao hem pr erint 6 Drs reby you 
g may make them namly by the heips of 
, andſhe Tovie of Signes which (splacevin 
pf bis Ld es free F$e4s Ne 


tes ehd E:&vationof the Pole b 
| on if your plat, by-your being niwne-ed 


A: the Signe che Complenrent of the Etevatis 
t ho on of the Oeciination, vivid? 
Ti hat by the 'L x7e( which is a-Too000)anpou 
Q< a.quotient Signe, whole Arkeisthe diſlauceof 
de Stttefcom the Subſtile;whichdikance keepe. - . 
Then take he Complement of this diffance, andthe Es 
leis th? Pole, any pruleſpiythe Siqneotthetefſer by 
ng the povuct by the" Dig! 
the: quotient Signe: which ſhall come o 
= Hall give you an Arke, whoſe Complementis the di- 
Cre are il ofthe Subſite fromthe Peridian; which 
on | 5p bracing better inffrucion bere- 


WIR 11 15h {a Sow Dial Dedluing 5 Blmnion 
(4. (4,01: fftePole 52,4... a 


Pt, Nantes Table of DSignee, fo2 the fthe 
.Complamene 8 no non 


is» 
4 % 
; 4 a4 


TheArtof Dialling, 
it tobe 61366. Then looke fo2 the Dignofhe Comp'es 
ment of. be Declination, which is 45-44 Il ind that tobe 
70710.This done, I multſplp the one by the other and che 
- Po: utis 4353 331860:which divide by the whole Dine 
bctitg 1co- 00,whereof commeth aquotlent 43533. With 
this quotient Dine J enter the Table, aud becauſi I finde 
not the juſtnumber, A take that which isnexc e6ther grea-_ 
tero2leſſe unto it: ( which-you mulk alway: s remember (0 
+7 pol bagls difference maketh ar - ro wel | 
o2e ad; hercof 4 3523- whole Arke is 2 h” 
mn, which (sthedikanc? We Sidiro the Subtle. _= 
Then I take che Complement ot this difance,. whlch is 
644.1 2." whole Sine is 9003 1-an> the Ele ofthe 
Þo'e 52-9, whole Si;6-is 78801. Emult, the Sf 
of che-lullery {which is the Elevation ofthe Pole) by£y 
whole, 1looooo.the pzodud.is 7380100000, YA 
vide by the Sine of che greater,to wit.the Sine ofthe 
plcmcnt oftheviſtarce of the ſtile from the @ubſtue,. 
Sine.is.9003 I, whereof commetb this Quotient 7 
whole Arke (254. -5-",The Complement pe of ch 
28.4.55.".bciug the diſtance of the Subtitle 
ridis.iThele diſtances being thus foundout pe Hal 
10a, vhato 8 ins Varale.co the Y A: ba 
al, dzaw 3 line e 021560 
uy I point C,vzaw the F Dua of | ih 
C.9.ypon thecentre.C, make che. Qiadzant ofgct 
tweoge A.c D. Here underſtand. chac gener: 
of Declining Dialls,ifche declination apt 
you muſt dzaw tbe;.Quadzant cowardgthe welt, (2 rents 
_ Mao er tt tt wy log eels in 
where the Contrary is pzeſcribey.)Bit nation b 
Weftward the Quavrantbe vzaws Eaftwa Pp you 
ſhall caſily know 0.1 w3ic) ide pou onghe ——_—_ todzaw 


the Quant , Dare fol - 
re vr-Qia0z 28 tie Ele 009k 
Þ Yo chaos mP. 5 401 13 39-453,09 0000 he 
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the dilta'tie of the Subſtile from the:Merivian,. which is 
25. 4.55. ".Draw-zt theendof:this number;the.!f1e GE. _ 
fo: the Subfkile, Then from E.towaros A.account the dt- 
ſtance ofthe Stile frountys@tibſtile; which is'25.4.48.=, 
a-datthcem hereof, dzawtheline CF, foz the ſtile. Afs 
terwardby the point E.o2 in any place ofthe Subſtitedzaw - 
the Contingent G.H. fo 101g as pou can ſquire + wile to - 
th{ Subftile. Then tak: with your Compaſſes the leaſt di- 
Ca 'cebetweene E. an the Stile the one foot remaining in 
E. ant, then the extended fn the Subltile toward C, place 
at the pzicke there made with (he Compaſſes ay which 
pifckeasa centre, the ſame wideneſſe of your Compaſſes 
remaiiing, dzaw a circle by E.which ba!l repzeleut the Es 
quinoctall ez Equ:toz. Then lap the Ruler uzon the point 
7]. an the interſection ( whoſe markets K.)of theline of 
Coitingence, andthe !6:.eC.D. ( whith is alwapes dzawne 
ſothit it may cutthe ether ) an> where the Ruler ſo placed 
ſhall touch thecirc'e, theremake amarke, . and there begin 
to divide it into 24 equallparts; notwithſtanding thoſe 12 
onel» are to be uſed. wbich doe behold the Contingent line. 
Thenlay the1n'er upo1 the centreT. an» the Contingent 
line by every diviſion of the Tquatoz, an> where it ſhal! 
touch the tiue of Corti:1gence, tzere make markes, bythe 
which fromth? centre C.vjaw lines fo) the honres, ſo many 
8s ſhallbenrceſſary.;; ;--2 4 2 k 
ThelineC.D. Gall a'wapcs [het the I 2. houre, which 
mult hang perpendicularly, Number therelivue of the lines 
in their place as they folipw tn o2dcr,; 
| Tholizre 4.8, in ſuch asdo decline is unpzoftcable,excepe - 
_ itlacbancechat ſomehoureline tatechinit. 
Let cheline be fired in C.hanging direcipoverthe @ubs 
NARE great an aug/e,as E.C.F.is,veciiningon neithcy. . 


. Note diligenti fbe.makiag ofthis vectining Diall, be- - 
caule tathoſe which follow; 'wenieane not won Ih 
things which have here'beenc taught, And this onekinde 
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The Art ofDialling 15 
| Yn Deihieatioriofrhis Diali, vzaw aline Para 776 
the Hozfzon ApB. dy another C.O making rigyt angles 

line A-B. Then make the quavzant from A.to D. 
which being divided int090- degrees, rumber in ie. that, 


which is.as it were the C 
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>: N thele kindes, iftheReclination belefle chen 
224% the Elevation ofthe Pole, luberace that from 

dl] 20 chis,and keepe the rematuder fo2 the Elevation 

| 

oy 2 ofthe ingco which Elevacton make 
- a Noth Diall Execc Direct and ic will be fit fo2 your plat. 
Jn which the houres about Noone are placed, being p2ofica- 
ble onely inSummer: an onotthen, unleſle the Reclinatton 
be greater thon the diltance ofche Tropikeof trek 
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the Pole: adde the complement of the reclination to the So 
levation,and with that aumber ,as if it mere the Elevation 
of the Pole.make pouxDiallalfog&her ike aPorizontally 
and it ſha!l be fic foz your plat- I! which notwithſtanving 
in winter, very few houxres ow, akd thoſe about noonezand 
yet not theſe, nnleſſe the recli:ation ſhall be greater, than 
thenighe? donvinzofehs Traps y-ſram the Zen 
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Jett, multiply the Sine of the 
levacion ofthe 


3 | eche C of 
5 Elevation ofths Pa adhd pon elle, 

f the Pole, = 
ofthe ery ed "thereof by the whole Sine, parting the 
uctb 


| the Sine ofthe greater-The quottcnt ſhal yee'd 
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| ich:Adivido b inc. pig chem ater 
6x! 60000 4hichAdivide by the Dineot 590 cater, 
: which is the Compicmeit of he-viſtance, whole _ 


is $3033, And th: Quottent 74147-;8clbeth anark 47.4 
FI role Complement is 42.4.9%-which is the dilkancs 


of the Subſtite fromthe Peridian. — Ob 
Fir dzaw. aline-parallel.ca Dojzon A. B.n Kar 

another (quirewiſe, C.D.Zh does; uphobap 

toD. Number therein n+ 7; Sub from the 

fra RE das to rample 42.4.9." 


ofttey 2 from che cen- 
ol C Maw xo nc from 


is 33.552." djawli piſcgerheendof tj 
belq ewes the bf © any PU pt 
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he Cot Tayrhe 
Ab eachof thols markes,and where it ſhallcouch the. 


e of Contingencegthere makemarkes:by which from the 
Tinted C.djaw the hbure lines ſo many asſhaltbe rieceſſary. 
Lhe !ine A.8.is the Peridlan, and heweth the I 2 houre. 
Fintſ alother chings as inthe ref befoze you werecaught 

Note that if Tr an Eaſt diail, you muſt make the que* 
dzank from A.toD LATE from BtoD, Filth theres. 
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\ in thiq kinv, as ſnother which jb 
Fa\1N| low, pou mut find agen? af | 
OFF Perivian. the Subſlile, andthe 'Stfte, 
which being done. that which remaineth 
is finiſhed as tx thole befoze. 
Trerefoze the Deciination awd the 
Reclination plat being; known by pour -Juftrt» 
menc, multiply the Dine clination by the Sine je 


by 
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complentent of the Ueclinafſon,vtvtvi pobuce by 
odor we "(7h quvelenr Sie hol + hd Arke, 
CE ENY named the Coioplement © bee 


peated, 


m Aftertitd atigment the Sins ofthe Complement ofthe 
Oecttnnrion, by the who'e Sins.dtvive the pzodit by rhe 
Sire of the complemenCfs be- tepeaie>-: whereof ſhall 
Fownobude. ariel [þallbe the » biffarece ofthe: , Pad 


Site oehorene by the Si 
c ofthe Ree part the P2onitet þ 
- ex tre. hes Arke of 


CO NEDONP pom $ ns 
\ 


Meth rr chr the Mertdian, with 
Elevation ofthe Poe, and which/you'Hatt 15 ſeat; ſmh» 
trad thackromche greater,ad that whirh rematnethkeep, 
big tell be yr the Re! bring miadfa 


gre 
fn kiply che Sud of he Complertent tobe 

'by the Ste of th? difference tdivHtng the 
by thewhowe Sine; whereof ſhall come a Sine, 
conrine, bt theviMonce of the lile fromthe ſubltite; 


| POINT Emnplement of this vifkance 
of dddifferentce ep and which you 
tþa'l = = "tip che: Dfire thereof by che whole 
Sinerparf the Dodut dythe Shue of the gteater , and 
thereof thai come a Diniezfhe Complement of whoſe Arke, 
nabnbege err” Sabſtile fromthe AR OL 


TOSS Decliving1$., 
h Faimpleofa Souk Djih- 


_Againe,mult 
bf the Comp? 


Reclining 25% 


Firlk (ook? ont inthe Tiblethr Sf re of the Dectinatl- 
an which (s 20907. Then the Complement ofthe Recling- 
tion bet:g 6544.the Sine hereofts 90630.Afterward mule - 


fiplp--90630. by 309g0T: and the pjodud 28005 57630 
# 3 divide 


The Art of Dialling, 
divide the whole Sine; which is xo0000. the quotien, 


ſhal be 28005-whole arke is 16.116-"The Complemen+ 
whereof beug 73 4.44.” is che Complement to be repea* 
d, 


fe 
| This done, multiply 95 105.the Sine of the Comples 
ment ofthe Deciination 72.4. by the whole Dine 100000, 
the poduct ſhall b: 95 10500000-which veing divided by 
95996.the-Sine of ths comp:ement to be repeated, qu2« 
tent ſha be 99071, whoſe arke is 82.9.1 1." whichisthe 
| Afterward augment the Sine of this vilkauce 9907 1.by 
the Sineofthe complement ofthe Reclination, which ig 
90630 and the Pzo>u* 8978804730-partby the wholg 
Sinezand the quotient 89788.ſhal peeld anarke 634.5 3%= 
which isthe Elevarica otche Meridian. »yY Fu 
Then compare the Elevation of the-Peridian.with the 
Elevation of the Pole, which in this example is 52.9, an> 
ning che Elevation of the Pols tobe eaſt. ſubltraq his 
(namely 52.4.)fiom63-4.53.:the Elevation ofthe Pett- 
vian.+thereremaineth 11:4.53.”.which is þdiflerZ:ekept 
Now multiply 95996 betag tbe @ine ofthe Comp'e- 
menk to be repeated, which is 20591. the Dzodutt is 
1976653636, which divided bythe whole Sine, the quos 
tient hail be 19766 whole acke I 1.4.24.”.isthe diſtance 
ofthe Stile from the Subltile. nt T7 
Thcn ts conciuvs, the Complememt of this viltance, 
which is 78.*.36.”.betng compared with the Complement 
of che vifferencekepe, which is 78.4.7.=.you hal! find the 
Complement cfthis differnce kept tobe leaſt, wherefoze 
muitſplp 97 856.the Sine thereof, by the whole Sin? and 


the p2oduct 97 85 90000O.prrt by the Sine of thegreater 
to wit, ofthe complement ofthe diſtance of the Sttle from 
the Sublike, which is 9802 7.tbe quotient ſhall be 9982 5 
whoſe arke is 86,4.37.”, - The comp ement whereof ls 
302 WOLF diſſance ot the Dubltile from the 

ertdiate | | 


_ 


Therg 


_ - TheiArtof Dialling, 20 
. *. Therebe thice ſundzy kinds oftheſe Dialls.theone dif- 
, fertng fromthe other. = w— : 

|. Thefirſt kind, | 


 Marketherefote if the Elevation of the Peridlan bes 
Freater then the Elevationofthe Pole,vzaw alins paral- 
lelitathe Doztxon"A.B.out ofthe mfoveft whereof extend 
anothrr C.D.ſquirewiſe.co the lins.A.B.make the guadzant 
from} A.toD.number cþtrejin from A.towards-D.piiftance 
ofthe $Peridian fromthe Popizon3which'ts.82.7/21,m. ac 
the end hereof at the ceagre C.dzawthe line GE. fo2 the 


& lan» f: / CITE! - ; | 
rom whichaccount Jackw#rd\towatW4.the diltance 

ofche Subſite from che Perla, w oY 3-",}aw 

at <2 end/of this number bhi 02 the 'Sub- 


from 


botunes - 


 pollyar> £0 the Pole Ancaxtick. 
Place theline A. B. paralell to the gn jog 
" Who mepartiv os 


A South deciningre recinings 


” 
— 


hg 36 12 11_10_ 9 oo 


. Q = »4 


"Thor Table," pe 
But ifthe Elevationof tho Bot, and he Eedaten of 


"the be proved equall, | og of =u nee. 
/ ct qe Subllile. 6c. (s anotryery A # thr vie, 


whether 


The Arcot-Dalls, m 


whether you map reſoxe At th 
an eraniple ofthis kiave. || 


2 STTT of 
-Bxamp 


a1 be ſafftciene/ herots 2w 


Tiny 1 'Dzclinaricn {5,324 jon 1 923 


le of - | ; | | 
Diall whoſe { Elevation ofthe Poleis,5 2.4.2"; 


- Fir, Jmultip}y'52991 the Sine of the dec'inatfo4,by 
'$3389'the Sine ofthe Com 
- andthe p2oduct 4 
£5e who/e Dine: ' 
26.4,14.".whole complement 
 plement fo be repeated. 
-' hen Itncreaſethe th! | 
Cination, which is $4804. bythe whols Sttiezand the p)o» - 


duct is, 
Sineo 


IH nattore, 
ariſtig thercof;Fptbide, 
quotteut Stfe 44 188 yceldeth anork _ 
belug 6344.46.”.18 thecam 


Sine ofthe Complementof the be- 


0400000: which A part by 89700. being the 
Complement to be repeated.The arke of whoſe 


quotlent, Sine 94541 ng 70.459." ts the viſtauce of 


| the Peridia! 
þ- 


WM PM OIS0TF 001 ang 
multiply chis Sine 94541 by the Sizeof 


the complement of the reclination,whichis 83 388,and the 
p20duct arifing hereof, being 7883 584.908, Idivide by the 
whole Sine:þquotient thereof ts 7883 5.whole arke 5 2.4. 
3-".1s the Elevation of the P-rtdian, which J campare 
with the Elevation ofthe Pole.and finding themequall, J 
end my wozke here.Fo? this ſhall be ſufficient in this kine 
of Diall, as you may moze plainly perceive by thedeline as 
tton ofthe Figure. - 

Waherefoze if the E'evation of the Pole.and ofthe Pes 
| be found equall.(as in this examplett is)make a ling 
-parallelto che Boxizon A. B. D2aw another C.D.miking 
right angles with the tins A.B. Dzaw the quazant from 
A.to D.number thereſa the diſtance of the Pertvianfrom 
the Þozi3on from &. toward D, which ig 70.4.59.”. being 
here in place ofthe Subſtile. Then dzaw the line of Con- 
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A South reclining dedining, 
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| | Thethird kinde. 

If the E!evation of the Perſdian beleſſe than the E« 
levation ofthe Pole,the making ofthis Diall is unlike co 
both the other menttone dbefoze, yet the finding outof the 
diſtance d{che Stile from the Subltile, is done like to the 
firſkkinde, as by the example following may appeane« 

-- ©  CDedining4s.4. - 
Example of a South DiallyRedliniag 45.4. 
hon | Elevarks olthe Pole 53; 
Ficft, A awiligly che Hine of the Paciinatin being Tops 


. 
0 
: 
* 


% , 


- Thi ArcofDilllinz+ 


bythe @ine ofthe Comp'ement of thereelinglfo 1 which is 
likewiſe 70710, and the pzoduct 4999904 100 I part by 
the whole Sme;The quotient is 49999 whole ark is 30 
The Complement ofthis Ark is 60. 4. whlch is the Com 
plement to be repeated. I | 
Then A incceaſe the Sine ofthe complement of the de- 
clination, which is likewiſ: 70710. oy the whote Sine, 
and the p2o5ut thereof 707 000000 I devide by the ſine 
of the complement to be repeated $6602:the quotient ſize 


| $1649 beelveth au ark 544.44 =. which isthe dillance of 


the ÞPerfvtan from the Pozizon. | 
Afterward A multiply this Sine 81649-bpthe Sine of 


: the Complement ofthe Reclination, which is 70710. the 


mModutarizitig 5774400790 Ipart bythe whoie. Sine, 
the quotient is 57734. The\ark whercof (s-35. 4% 16". 


\ the Elevaticn ofthe Pcrivian ; which A compare with the 


Elevation of chePole(being in our example)524.anv finds 


: ingthe Pertvian Elevations be leafk, J fubltract it out of 
| _theEleva ofthe Pole, and there remaineth 16.4.44.”, 
(_which's diflerence kept. 


his vone.J atigment 86602 the Sine of. the Comple- 


' * ment tobe repeated, by2879 xthe Stine of the difference 
.- kept.and the p20duct 2493358182 commtng hercof,Jdf- 


vide by the whole Dine,the quotient Sine 2493 3 peeideth 
ay Lone X4-4.26.". the diſtance of the Sftie fromthe Subs 


Now comparing the Complement ofthis viſtance being, 
75-9-34-". with the Complement of the difference kepe, 
whichis 73+-4.16,".and ſeeingthe Complement of the vif- 
fcrencekeptts be leaſt m p95765 the Sine theres 
of, by the whole Sine, and che pzodut 9576500000 A fs 
ve by 9684.3.the Sineof checomplement of the viſtance 
and 98886.{hali be the quottent thereof, whole ark is 81.9. 
27.", Che: Conipiemeticof-this ark is 8. 4.4 3.=. which (s 
the diſtance ofthe ſubtile from the Deridieu. . 
© Inche delia6acion of chis Diatizdzaw dag + 


TN 


The Art-of Dialling, 22 


number the Pi(ridian lin bigh 
thew be 5 one ---Accou ro D. the 0 


ſtance ofthe os 


2\þe Stife.;/A 
«wite.t:1, 


all othes 
reclining'decliniing O 
An this kind ofrecli 
placed-from the centre, 


KenCline fs many V 

p20! op tho other 
ſide. you would make foz-the mono 
ing,”}aw the 8.foz the evening beyond the cencre C,and port. 


ſhaii have pour deſire. | 

| Note tha: mezeoversfnthis' kiuvecanerary to. the other 
befo2e.if the plat d:cli1e towarz t£;e W-ft,Cas in this ex- 

amp'e it doth) Then-dzaw the quadrant towacd che UWef, 

gc. But tfe2 Dec:inatton be towards the Eaff, make che 

quanzait cowardthe Eaff.. 


ASHES EEE pron wei 9 eas v4.7 


CE CN Ee A Ee Le Ls ooo 
. 


N his ties: as te the Douth befins «ce, 
TEES. as $ | : Irft, 
>| multiply the Sine ofthe declination, by the 
EF Sine a Component of the reclnat 
on : parting ye p2 e wyo ne, 
Þ\6 T1 The Quotient Dine the:eof Gall bee an 
"-- Ark, wholsCamplement ſhall becalled the 

Comp'ementrepeate?. _ 
en, 


mm 


_— Ar reof Dialling, | 2 


Then inereaſe in the Sins of the complement of the Des 
clnation by the whole Sine, divide the pzoduct by the ine 
of the Complement repeated : the quotlene Sine thereof 
wlilgive an Arke, which ſhall be the diſtance ofthe Pert- 
dian from the Hozi3on. : 

Tre ſame quotient Sine multiply by che ohy's ihe 
Complement of the reclinztion ; and the number acl 
part by the whole Sinerthe Arke of this quotient ts the 7; 
 levation of the Perivian, 

Now adde the Elevatiori ofthe Pole to the Elevation 
-of the Peridian andthe totall number oz Arke hereof,wee 
wiilcall the compounded Arke. Aav ifchecompottnvev Ark 

be icfC then 90 degrees: then multiply the Sine thereof,bp 
the Dine of þ Complement repeated, diviving thepzovnt 
by the whale Sine: and hereof hall ariſe a quotient Sine; 
whole arke ſhal be þ viſkance of theStile from che Subltile 

Now compare the Complement of this diſtance. with 
the Complement of che compounded Arkezand inereaſe the 
Sine of the lefle by the whole Sine,part the P2ovuct bythe. 
Dine of the creater 2 and thereof ſhall come a Sine. the 
Complement of whoſe Ark ſhall be the dilkance of the 
Subltile from che Perivian, 

np toregtn 

ofthe compounred Ark : p pot e 
fandzy wayes. both i:1 finding duc the diltances between che 
Peridianand the Poztzon,theStile and Sublitie ve. And 
Ukewre inthe Declination of the figure. Whereofarifeth: 
dine ſundyy kinds of Dialarehe firlt of them betng already 


[Tus - \ Theſecond kind, 
Irke ve tntf 903 


Mfiecorn PROy 


-finace ofthe Sttle from the Stibffile ſhall rebar | 
ment repeated ; and cheviſtance ofthe Subſtile front the 
uct, 


_ 

The Arcof Dialling. 
 - Notethat inthe wozking hereof, there is no difference 
From he firſt kind..” Foz here, as tn the other befoze, you 
yl f .qut the comp;ement-repeaced: then the di- 
Nengeof the Pexidien, from the Hoztz30nz Afterward che 
Elevation ofthe Pert>ia:!,which being 8d2e> to the E.q* 
. vatlon .of the Pole, if the totall zumber be iuſt 90.4 you 
. Hall not nzed to pzocced foward, fo2 this( as vefoze”A 
. ade mention) ſþ.;l; bs the diſtance ofthe Peri: tau from 


the Subſtiie. 116 435 1;33 5 a 4 

«Ja; bis-kinds you (ball Lave, no tnterſecio1 ofthe Þeri> i» 
.anand the Conti:gent line 3 therefoze peu ſþa!! begin the 
.di-iſion of the Cquatoz at the line of the Subſtile, which 
Hall $ew thes. houre, cicher 61 the morning 02 evening 


.accoDing as the plat doth decline, 
Eg: Ben Thethird kind, 


But if the companed Ark be greater than 50.vegrers 
ſabCcac it from 1 80,and that which remaine:h ſha;l be cals 
1ed the difference kept-ZThen multiply the Sine ofthe com- 
plement repeated, bythe Dine ofthe difference kept divi- 
ding the. Pzoduct dp the whole Sins, hereof ſhall come a 
56." pd ſhall be the vtance of the Nite from the 
ub 'F $E 1659 3 $7.78 451 : 24 38 
- . Thencompare the Complement of this diftance-with 
the t of the difference kept, increaſing the Stne 
of the leſſer by the whole Sine, and parting the pzoduct by 
the Sine of the grearer 2 whereof ſhall-come a Sine, the 
whoſe? arke,being takenfrom Lap 
file 


complement 


;- » S 
% 


the remainder ſhallfhew how mich the line ofthe 
. muſt bediffant(upward by the Þozi307 from thePertdian. 
bebe prop ey ing ofthele chzee kindes;-morke 


following with the velineationoftheir 


296! 


x 
CGEZ) 5 #0? 
v- - 
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Exawple 
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.Lhen 3 Aa IANS being he Complimone of 

or, with the Complement of 5 compounded ark 

ger +4.4.",and finding this leaſk, A increaſe 4768 
theSin 


'b tow Sign dividing the product 
5396000 1 he Signofthegreaterts 
”.the Complement . 


eridian. 
Þ Jnthe drawing of this Diall,firftas before make aline 
| parallel cothe Þozizon A.B. Thenerfendthe line C,D.cuts 
* fingthe other ſquire-wiſe..Parkthe interfection o2 centre 

-WitþB. d2aw thereupon a circle A.B.CD. whole two qua- 
dzants at the leaſt, toward 'As ( ifthe plat decitne Uett 
ward,o? elſe toward yo if te decline Ealtward) bejng divt- 
ded fnto 90.4. each of chem, number therein fro un H.to- 
wa;dsD. the diſtance of the Perivian from the ozizon 
pens 54.4.44.”.and af the endhereoffcom checentre 


B.vzaw celine F.foz the —_ 02 12 haure. Ns” 
rom 


9 om—o—e RARER Tere, ore - 
by 4 
Oo « ue Bs - 


9. 7 
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The” Art of Dialing 


from this upward cow-r» C, the vilfance of the Subftite 

ſremuthe Perlifur:belng $4.4 837 CE atthe bs 
ay EPI from Þthe lnxfb2the Sibftite.Agairt: 

m hence upward-(ifthere-be ſo much ſpace, o2 


be rownwerd,) 59.".54-" which is che diſtance between 


tht Stf'e and-th Nite, aud vt che- end: hereof draw 
ſheſi-e H:foz- theStile, -Lec the Continixzent'line cut the 
Subſtte| qury ole inthe yon Such yaa take i 
any Subtle.” Thou with -the 


- TheArtof Dialling. 
"5. - © ANonkredingdedtining. = 


go T 4 | EA." 9 Y 1 


— 


The ſecond kind of North Diall, reclining 45. degrees I4- 
| -- minutes, declining 3 degrees. 
T ſhall not be necefſerp'to ſhow an example of chis 


ſecond kinve;, becauſe the Complement repeat®>, the 
diſtance of the Perivian _" Subflile, and betweon 
2 | 


the 


CHORGHLIEIEbs 5 oma pd Oh upancnrs oe 
The Axtof Dialling. 
the Stile:andSubltite, ec.is found out altogether like ed 
the otherbefoze,and that which followeth» Thertoze ic ſafs 
ficech co ſet down the number ofthe dilkances. | 
;Firft.the Complement repeated (964.4. 18. - -— 
; The dilkance IT I is,90. 4 
59." \ 
"The Elevation an (1.6 wb? 
toth \StEvation ofths g boli EM pyrenctine 4 
Fx icompoundedar Fe, ce "XS 


aw therefo in $ kk" bom al, CO wel 


thecpoguan om C.by ;Vol Ng gi 
afto » 1, enn nun | »Peil bh FL f f 
] + - @ \ I 0 vs I #3: 
L th - 


; the Do2130n,?whye 


dz wie line 
dowheward, C bceal 
| ec cmpli ment | 7 Le 
2 the diſtance dkehe © in X are | 
wiſeby this number" z, Kod vi- t the 


Co,4ing:nt line qlit thie ©1 Ds Place, 
; Mhen taking 
ps 10 tht : Le ret 
circ$by G. And in all c NE Oils 
the tompounded arid is (off 5 \ there tx hg interſection 
of the Peridian, bon, 2567 tire thereof; being 
the viviſion-ofthe Equato2 24 equail parts atthe Sub 
ie. which i: this kind Haliſhew the lixth houre, either tn 
tte evening d} x, accogding to the d2clination of te 
Sm verale apo cert ſo may oft 
's AS /BU Ca ce 
yon re pet arte Moe 


' mHHeother; . 
AG |  ANorh 


a 
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27 


: rag 5361s 
Krantorrbertied kinde« Reclining, 21. «30,9, . 


c of North Dill 
ll. mentioned, Dediing.30.4, 


Here firlk, as defoze A muſtiply the Sign of the Decif- - 
nation being $0000, 9304 1 "3s isthe @i;znof —_ | 


F 


OO The.&irrafBialling, 


a the reclfnatio1 an þ p2oduct 46520750008 
Apart by the wholoDine;ihe, quoſten{ 45520 yeeldeth an 
arke 27.4.43 .*, The complement whereof Bon "7-21 
—_— doudernnn bake do non 


q 

ofthe mexiofan fro: 
His one, J *ngment 
of the complemen Fs us o 
duct HIo 1927) 


nx the Eledatioriof the Pe- 
# *f the Dole and the cotall W\ 


parting the podu't 849865850 hpthe whole 
quotthnt is t is 514.43." Which'is m_ 
vil the Dubſtife, >. +, 
par 
28. 7 &. wit Complement of ths vifferencs kept, 
which4#527.*.32.".andfinding this to be leaf, J amplite 
py a Nt thereof by the then (oy, ve viding the 
p203 ut 4622500009 bp the Sijye ofthe greater; which ts 
6 1955 8574612 the quotientcoming hereof peelveth an 
arke 4.3.%.15-". whoſe Complement being.4r.{445.=, A 
take out of180, an the remainderis 1384.15.” «he dis 
ance ofthe SubCice from the Peridian. 


. The deligeation of-che- Figure:- EE 
* Fiilt, as befoze, Dzaw line A+B. parallel co the ÞPozio 
on 


>The Artof: Daalling 28 


LN Poke enother C.D.ſqn re-wiſe co the EF 


two quanzants atthe leaſt:CA;Natviving cach of them ins 
fo 90.4.ttumber therein from A. toward D. the diſtance of 


the Perivian fromrye: Do2izon, which in on: example-is 

found to-be-7 $1.27, dzawatthe-cud .hereot fam E, the 

line F.fox'the Serilqn. Tyra ara fronhis upward 
138.415,”, G th ; dilkarcce of b6.< Wi | 

ri:tn, dzawinglikewiſh,a "abi this ul 

theline fo2 the tile. d account rb 


| - 

which ide 2 Y ''! ny = 4, beall ace [11] | 
he Silo he ovlil, endo e Ad the 
endofthl | ( [7 | the conttngit 


The Artof Dialling: 
| ANonhredivingdeclnlng; © 


—_—— 


erviTTTS: 26s CHF 996 5 5 2 


The makiog ofa South Inclining direR Diall. 


; CHnaP. I6. 
'F the irciination of the plat be lefſe than the Clevation 
"1 Pole.cake that fromthis,accounting the remain« 
der foz Þelevation ofthe Pole.And wich.chis number m_ it 
| | Were 


The ArofDidling.” 7 


where the elebation ofthe Pole make a Diall like to the 
South erect dire,and it hall be fit foz pour plat. 
But if the Ancltnation of che plat be equall with the Ele- 
Fm ten nin tu ly aogutber liketo he 
reclining direct ' {4 wilis equa 
tothe Elevationofthe Polo. They piffe 
this is p!aced dywneward tothe ear:þ,at> thatupwars, 
But ik the Inoling; ion of the plat degpenter khan the 
—_— ofthe Pale ſubtract this from that with 
number remacning,-asifft were che Elevation of the 
mT lthe to the Noztherett divos, - 
ofthis ge! yo” _ d, 


Saba DIE ihe Cle le ont 6 = 
porno eElromoen tn 
otelozcto the Noph erec;Dial i >: 

FE : A South eb Llninin direR, 


The ArvorD? Aldg7 _—_—C— 


Poufee in this Fines 'tharalfths = 19 are: 
bzatne op 2, cont(rirerictine, bepond the: ceno/ 
creE.Ni tnibeelecd NC meneet: all 
ſich, whith intlindo tee 'Elevitl6n! 
 LeftheStiliy: e be placed directly over the 
Pet12(a67it fo geatan ane roger & 30} 
| Evens ofa Noth inckolng. __ Diall: i; ws 
(0) Ca Fe ho. T1 43; CHABHFc, 29-33 $i$3'$721$ 
| 4 13] 1311 27 3 $607 04425 9302010000 36] 
Ea 0 the ct ore pare tf chanthe 
- plement of the Elevatton of thePole, avdeche 
Inclinaioh ts 3 ama wich -that 
rethe Etevarton ofthe Boe, 


Ar tes $91} 11349338 
DES Twi: 


ofthe Elevatis ofthe Poles: Ar Din as pou were 
taught inthe li 
that plac (s reclining in tbe-Sonth.is placed So ſo 


this placed downeward. Notethat chisNozth Diall ſhew- 
eth vat onely fottre houres, the twoirit tn the mozning arid 
—_ two {aff in the evening, a—_ onely inthe mivelt or 


og - Inclinition be greater than the Complment 
of the Elevarion of the Pole, ſkbtract this lefler ou of the 
other baing greater:and with the number remaining, as 
ffit T_ Elevation of the Pole, make your Dialllike 
toan DRY os wa likwiſe <= ECt 


bo 
gigJ5 Exampleof afide; ;jndining 45.4 ) 


Fird Ir I cake he * doing 4 ſement of: the Cleuk 
tfon'efxh&Pole, oxtof 45 4;t inacton ofthe p'at 
there remaineth/7.. which/I keepe fo} the Elevario of 
che Pole, Foz the delineation oe the m_— 
or AE RUG, ELCHE Cat is bad Hes. 
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! - The making of te Ead and welt mnedining 
E1 Dials._ *- 
| | | cj RAP. IS. 

=] Ultiplythe Sine ofthe Elevation ofthe Pole 
by the Sine of the Jnelination ofthe plat 
dividing the p2oduct by the whole Sine:the 
qguotientarkehallbe the diſtance of the Stile 
fromthe Subſii'e. 

Then compare :he- Complement of this diſkatice with 
the Complement of the E'evatſon of the Pole, increaſing 
the m_—_ of the teller by the whole Sine part the pzonu by 
th 2-greater, whereof-ſhall come a Stne. the 


Complemen fwhoſe ake ſhallbe che diſfauce.df.the Sub? 
Ki £eſrom the Beribfa'tr, - 


I 2 Tt 


The Artof Dialling; 


It ha'l not be necelCary to ſhew anyerample rereof,be 
cauſe che Eaſtand Welt reclining beealtogether like unto 
this.WAberefoze reſozt thither, fo2 the working of-your ex* 

ample foz thoſe vigances in dzawing this figure (hall bee 
yon. 
The delineation of an Eaft Diall, inclining 45.4. 
Firlt; yzaw aline Parallel tothe Hazen, A,B. make 


the ive qupn row line CD. le tothe other. De- 
e-quadzanc number frem A. towgrv 
Dat 52-=.the di Wile lrom the Perſat 


ae wget h, rom © ew he lan te | 
this 42. d,g.n, 


kewiſe 
ae G. I St Ep the 
= » FiniG all 
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The making of z Semy incliving 
n | | | declining Dial 
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® G7 Irf, multiply the Sins ir the 


compenat _ n 


dvianfrorithe Doztzalt, = 
Afterwazd, £his the one eng mcg the Dine of 
Complement 7 gare 
Coal Winech ke eh quote Di hatbie 
Elovatioa of the x og mult avve 


mplement of the 
Sige of the lefler, by the whole Sine, diviviug the podnt 


| byehe Sincofthe greater 1; Acke of the quotient — 


The Arc Dialing, 


comin thereof þall bethe dflkance ofthe Dubffile from 
the Peridian. - 


But note.tfthevor be found without ſubtras 
ctfon from 180, (which is ik it belefle than so.. Ne—ace!en 
mul beract the olttance pgrebe hor 

*outd [y20.an the numer remat all bet 
ſtanceof bee po we he pub 


, "He tern inthe32! 


| Et : 
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increale the Signof the Complement of the de- 
EG. bytbe whole Sign, andI part 


the pzovuct EE 
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The Are of Dialling; 
v1.1.25. which isthe diſtance ofthe Pertoian from the 


Hozizon. 

"Again, A muttlpiythis Sign 9497 5.bythe Siqnofche 
Complement of ths inclination being 83227, and the pz0s 
duct 7895961425 ariling thereof, IJ divide bp/the whote 
Sign. The Atk of the quotient ls 52.%.9.m, which is the 
Elevatio! of the Pertvian. | 

Now this being adved to the Elevation of the p3le 52.4 
and tbefo all number x04 7.9” .taken from 180 there rx« 
maineth 75-4.51.".which is the doubtfuli Ark. 

Theretoze A augment 90346 the Sign of the Comple- 
men repeat:v,by 96930 the Sign ofthe ditbtfull ark any 
che p2oduc 8760399890 I part by the whole Sig. The 
Ark of the quotient 61.9. 10.”.is the diſtance-of the Subs . 
Nile from the flile* | ; 

This done, compare,2 3.4. 50. ”. the Complement of 
this difkance,with 14.4.9.".the Complement of the doubt: 
fall arke,mulcipiping theſign of the leffer, which is 24446 
by the wholeSign,viviving thepzovuct 24446000007 ,by 
43226 the Dign of cho groatsr.The quottens- ſign 50747 
yeeivoth an ark 30.4,30.=.whoſeComplement 59.4.30,m, 
is the diſkance of the Subffile fromthe Perivtan. 

Firft,dzaw aline A.B.Paralleſto che Doxizonzvzaw angs 


therC.D.ſquirs-wile to tholine A.B.make chetwoguatztcs "cr. flame 


from A.,by D.co B.and becauſe thisdeciinationts 8.1 the lefe 
band tumber from A-cowards D.743 5=.the viſtance of che 
Meridian fromthe Hozizon, dzawing by this from C. che 
Perivianiine. From that coward 2.accouut 59.4.30.".the 
diſtancoofthe Srbffils from the Dertotan.making in like 
manner at the end of the numbe from C.the Subftile tine E 
Againe from this fozward(lif pou can.02 elſebackward)num- 
ber the diſtance of the (fe from che Dubſkite, which is 6 x, 
410.2.2aw!ikewile by tis from C.the tine G, fox the file 
Lec the cantingent cut the ſublfite ſquire-wiſe in any place, 
wherspou will,ec.The making of the reclinfag declinſng 
Dialsvefoze, ſhall teach you —_ finiſhing of chis _— 
A 


The Artof Dialling, 


ASouth declining indining; 


RY. 
— 


hr SY 3 

I 2 

The aakngor aNorth dates &cintsgDiall, 
£ C HAP. 30. 


(RDemPdHhe working of this kinde is aſtonether like 
fol od) the South reclintrg declining Otall, 

SID WY — Xirlt.therefoze mulcipiyche Sine of the 
9 7 Dec'ination, by the Stine of þ Complement 
Lac cfche Inclinattan diviving the pzovut bythe 


whole Dine.The quotient ſhall give an Arkezwhole Come 
plement 


tl - 2 7 33S - n ee 

The Art 6fDialling, 44, 
plemnkf oll be named the Complement repeatey; 

Mbenaugmens the Dine of the Complement of the ves 
dinatton by the whole Sine, and the p2odnt part by che 
Dinc ofthe Complement repeated. Whereof will come a 
quotieat Sine ; whoſe arke ſha'l be the diſface of chat 
which is at it were the meridian fromthe hozizon, 

Fo? the finding of the elebafton of the Meridian, be, 
cauſe it may bedone two fundzy wayes, J will ſet them 
down +bsth,refcrrivgthe choyce to pour ſe fe. 

ComparetheCompiementofſ”7) ©z multiply the Sine 
the Ark laſt fouttd out.with the | | of the arke laſt found 
cc:iation ofthe plat, multi- | ] out by the Sine of the 
plying the Stne ofthe lefſer,by | | Complement of the t- 
che whole Stae 2 anddividing | | clinafiorf, part the p20- 
the p2oduct by the Sine ofthe |, | duct by <e whole 
ccreater, The quotife Sine ſhal | | Sinezand the Arke of 
p:eld an Arke whoſe Comples | | the quotient Sine ſhalt 
ment ſha:lbe the Elevation of } | po the elevation of the 
fe Dertdian. Merivian. 

Now comparing the Elevation ofthe Pole with the cs 
tevatton the Peridtan, ſubtract the [eſſe: from the greas 
ter,retaining the number remaſning, which ſhall becalled 
the diff:rence kepf, | | 

Afterward increaſe the Sine ofthe difference kepe, by 
the Sine ofthe Complement repeated,and divine che p26s 
du by the whole Sine. The quotient arifing of tis diyifion 
ſhall give an arke, which ſhall be the diſtance ber weene the 
Stile and the -ubKiile, 

To conclude, the Complement of this diftance being 
compared with the Complement of tae difference kept, mul- 
tiply the Sine of the lefler by the whole Sine, andparrt the 
product by the Sine of the greater, - The Complement of 
the Arke of the quotient Sine, ſnall be the diftance of the 
Subftile from the Meridian. 

But. note, ifthe Eleyation ofthe Meridian, and the Ele- 
vation, of the Pole be found equall, make an A" 

J K 2 | o 


Dſiall, as before you were tanght inthe Peridionall recs 
tern ira In isnodifference.buf onelp that this 
is placed downeward,audthe Sonthupwary, 
There be ofthis1Nozth,os ofthe South reclining declt 
ning.thzee ſunvzykinvsof Dialls, as by the examples aud 
figures following you map perceive. ; 


4 2 0,4, 
_— Examply **wPlc ofa North Diall Dedining20.4 
Firſt, 3 multiply 50000 the Siga ofthe Declination by 
93969 the Signof the Complement of thc inclination and 
the pzovuc thereof 4698450000, I ditide 5p the whole 
Dign 100000,*m the quotient Sign 46984 peeldeth an 
Ark 283 9.2 ©,whole Compiementc 6 I 58 on, the Comoz 
plement repeated. _ | 
Then Jaugment the Sign ofthe Complement ofthe de- 
clination. which is 86502 by the whole .parting the 
p20dnc> 8660200000, by 88267 the Sine ofthe Comp! 
ment repeated:the quotient is 98 wrt anna thereofbe- 
ng 78.4.51.”.1s þ diſtance of þ Petivian from þ Hozizon. 
. . , Now incomparing theCom-*7, ©? multiply 98112 
Two wars i y1ement of the Arke laſt found] [he Dine of the arkjatk 
out, by the Dine 


the Complement of 
tho finding out e Inclinafion, which 
of the Meck Up 93969 1andthe po- 
an, byt ; us 9219596568 part 
dit 1933700000, A divide by whole Dine. 
5000aAthe Sine of the greater.] |\Mbe quotient ſhall bee 
© Dethehefereod The quotient 38673 giveth an].  '92192, whole Arks7 
tooneend. ark 22.4.46.", whole Comp'e- ces 14 minutes is 
ment 67.4. 14:5. ische Elevath| Elevation of the 

on ofthe Peridian, ws | 


Peridian, 
This done, Jcompare the Elevation of the Perfvian 67. 
hy 25 0p on Elevation ono Pole 52 TOE p 
" JED TICOMRA Pe greater, there rema I'S: oI 4, 
which is the difference kept.. 


Then 


 TheArtof Dialling; 


, 


The Artof Dialling” 3s 
When Amultiply 26275 the Sine ofthe difference kep® 
by $8267 the Dine ofthe Complement repeated:parting 
the pzoduct 23 184556582. by the whole Sine. The Arke 
11.4,47.”, of the quotient Sign 23184, isthe diſtance of 
. the Stile from the Subſtile. 

Now the Complement ofthis diſtance being 76.4.36.”. 

| tompared with 74+ 4. 47. ”. the Complement of the diffe- 
rence kept, J increaſe $6494 the Signofthe leſſer,by Þ 
' whole Sign and þ pzodutt thereof 96494 , Jviſtris 
'bute by 97277 the Sign ofthe greater. Aimebe quotient is 
99191,whole Ark is 82.4.43.=.The Complemtt where 
of being 7.4.17 .".i$ the diſtance of the Subii-e from the 
idion. The delineation of the Diall; 

Afthe Equato} ofthe Peridian be greater then the E'es 
vation of the Pole,dzaw a line-A.B.parallel roche Pozizon 
makeanother C.D. (quirewile tothe foxmer, defcribe the 
quan1ant onthe left hand from A.to.C.{ becauſethe Decl(o 
nation is on the right hand.( numbzing thereinfrom. A.up 
ward 76.4.32.”.the dilkance of che Peridian from 3he ho* 
2i50n.dzaw at theend thereof from D. the line C. repyeſen- 
ting the Peridian. From this backward toward &.account 
the diſtance of the Sabltile from 5 Porivſan,which is7.4+ 
41.”. making likewiſe atthe end of this number from D- 
theltne E.fo2 che SubſtgeeFrom hence acccunc 11.4.47.n - 
being the diſtance of the Sftie from the Subſtile.dzawing 
fa like manner fromD.the (fneF.fs2 the Stite.Let the line 
of Contingence out the Subftife ſquirewile as befoze.make 
the Equatoz inthts, as inthe other befoze.Place the ruler 

 uponthe centre H., and the-fnteyſecion of che Contingene 

kine,and the P:ridian, beginning the diviſion thereof into 
24 cquall parts, where the ruter ſhall fouch che Equatoz. 
Finth all chings remainingas befo2e. 

'Remembzr that in this kind-of Nozth inciining deci(- - 
ning Diall, the Peridtan line racher ropzeſenteth the 12. 
houre at midnight, ——_— day 2 I” 

ne. 


.- The An of Dialling. 


ting the boure lineset ines, tet the Perivian be alwapes fo2 the 15 
houre in thenſght. And then if your plat decline Weſtwarg- 
accoune backwaro as it were 1 1. 10.9+ which houtes wit , 
the 12 pou may omit inthe veliueation of pour Diall. bes 
cauſe thep have no uſe fi our Elevation. But account foz , 
ward $.7.6.5.4.Fc.\a many as pou think hal: be nectlary 
[oz ſome declinat(on wiil receive moze, than other will: the 
rr Aga the 1eſſer the houres.But ifthe de» 
cltnation ofthe plat be Eaſtwarp, then accoffut from the 
Perivian line fozward 1.3.3.,4-4c.ſomany as ſhall ben&as 
moldings 14 th2ee. #6 
North inclining aheene I 


py % 


” "The frondkinde 


- Wutikehe Elevation ofthe Peridian,ana the Elevazi- 
on ofthe Pole be equall, the makingof the Diall differech 
from the other befoze. Fo2 an example he: eof, andthe dzaws 
ting ofthe Figure.relozt to the South reclining 3 3.4.30.” 
declining 32.4. fo2 theſe are both alike, onely remember 
bere that if this decline Eaftwary;, make thequadzanc likes 
wife on the Ealk ſive,Fc, But if the pat declinecoward the 
UWWeff,makette quavzant Weſtward ( as inthe Figure fol« 
lowing) finiſhtng ail things elfe as here ppu ſeevone, Dbs 
ferve the ſame opver in naming the houre lines which I 
taught you befoze. | 


A North indining deilining; 


#4 
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LR Declining 45-% | 

Peridſan be leſſer than the E107 
If che Elevacſon ofthe Þ Dinliths 


many houres,and the 
dzawn upward. X. ak allo fu 
Wefwary,pzawthe quadzang 


the mol part are 
te put be 


famagor cs bourcs.vo as you were taught 
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commonly theſe following beluch as here we megane. - 
, . CReclinwgares, 

 A'South4 DediniogereR, - - 

Declining retlinjng, 


---- AnFaftor wet? 


Reclivings- . .., 


ledining, 
Edie 


| ANonh Declivingere&, 


We 
"— _ ee rr a 
7 


ther draw alfne upon your pl 
line TK. andthe line L:M..plac 


YT " | 2; i” "0 —=— X 
6 74 46 -/ , »)& 9! . 
>» 


” » 
had » 


been tancht inthe Ealk, an Wetf,o2 Equinnotial Dials 
| ERIN that the Stile muftnot be of equall belght 
at bothenys, Eut let if be (6 high, as the diſtance betweene 
the Stite and the Subffileis inthe place where it ſtandeth, 
as in the eamplesfollowing you may platuelp.percetvs. 


Declining Weſtward ——mc=_ 65 d. 

Inclining——— — , 22.d.20.mn. 

Diſtance of the Meridian from the Horizon-5o,digo.m 

Diſtance of the Subftile and the Mcridiam  —— F 
_ Diſtance of the a par Sabltile 


- os , a4 
} bs  % 
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Howto draw the 12.Signexia ll kind ofDials - 


Cuar. 22» 


7 D2ſamuch aslometime the 12. Signes of* 
FR the Zo"1ake are placed ta Sunne Di; 
>) 1 als,co know fn what ſign the Sunne (s- 
| at any tim ( whicy albeit any kinde will 
-receive. yetmoſt commonly the vertical] 
dire*lp oppoſite to'the South are gars 
niſhentherewith:) Therefoze in dzaws 
ing the 12. ſigns, in theſe South, aud all cther kiaves of 


wo quadzants +. | 
centre 3.coache. / -* 


m % (X 
- 4 
i Many F 


- 
- Fw 
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—_— he Artof Dil 
- of Aquarius and Sagirtariue. T6 conclude 0M both lives tk 
. the 23.-degrees 30. minutes, there muſt be on the one pare 
\ Cancerandonthe other Capricocne, X 7 
A by every marke 


" 


Afterward dzaw lines from thecentre 
ſolongas your CableMti1! receive: anvac the end oftheſe 
lines let thecaraters of the x2, ſignes ofthe Zodſake bee 
fixevzas inche figure following you maylee. 


[1 ge 


'S 


| 4 A. of your Infkrus 
of the Sttle. Lot the 


& te ends of them wylte the carats afehe 13 ignego 
 * Firft, onkhs righe hand toward the Eat, attheenv of 
the upper Ns, eV, A ſecond jine downe« 
waxd = Atthe third 3c At th® fourth \- Tt cho likth 5.A£ 
the fixth:27.Acthe ſeventh S- Then on ths other fide on 
CAE Cone EE ER 
. Apt ps 
=- Atthe likeh m. Acche lixth.z. And linally againe arthe 


| ons, rembinber chat in what place of the lille the 


"4% Are ofD 


centre A,ofyour Les 
| vnieceof iron or ny 
ſhavyaw thereof, i192: 
at any time? c 
the ſmall peice 
Scile that the end chereof 
moſtconvent ent way fo 
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' rut vo! ores. þ po yet pers 
:Sn608 bectpterh Guat Ayhroorrh of 
furtheſt ol e fromthe centre of the Dia. But in the 
matter: experience (hall eaſily 


BP 


$ ſhall ſuffice 
ten you bereſa s 


How eo place the une wall houresina 
| orgs 


/ Cu. 23: 


; FTP > = Irſt you ſhall unverffand, thac we 
ST T9; 229 unequallhourets meant the x part 


7-3 "of the day whether it beſhore 02 lo 
D Bll b En. in the Equr, 


We: ( Pennngge day batb12 zquall, 


"WA. 


— at-the ſhozteſt, and contain 
re Elevated above 
ok. res, 30 
pa 7e. Foz (you divide theſe 7 
act \ns info 12:you ſhall find onely 38 
on houre, td make one unequall houre-. 1 
fun jm ſolſtice. when the yayes be at the longceR, ajr 
 16Fhbures 24 mſtutes: e with 


agg one SLELE 


58 ve- 
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1 one 


large Myour plat will giv? yoitle: 


 , Mate that a. wazes the Merfhian line 0212 a jure 


bleferance{no ; our toplecing the x3 ſignes atthe etvs 
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' The ArtofDialling,'' 4 
isthes vuequall houre- -- Parkelikewile; tyat whey the 
Hanne entteth-into the beginning of + ay gre thee«: 
quallaud-inequll-hoursbeof likequancity.:' Foxthe7e: 
culhone ia isrhefiit unequal, a he be- 


' But unthe 
equall houres 
0; changiog/all. che minutss of chole houres 
pnecorall tome. Then dibidechis nitmber ' bp 12 
quocient all-Sew how many minutes ofan equall maketh 
one unequall houre. Example hereofiwich us the longeſt vap- 
i 16. honxes-2.4 minutes. TUherefoze J multiply 60 which 
ischemjnuces ofanequalthoure, dy I6 which tothe ſumme' 
of houres of che longel day, and the pzoduct arlleth 9.950, - 


wherenncs I adve thenthe 
by 12 the quotient iis 82 


24 minuces 
. Hall bro984; which being divided. 
efoze I conclude that 82. =.of 


hm 0 ATR dzawthem in Dialls, 


each 
| | ole viſtances be£ 
fs ſmall foz the moſt parc, that chis canus be done: theres 
fore it ſhall ſaffice to divide every oneof them into thzee £* 
quall parts. Then ſhall every part concaine 20. =.and thee 
ofthem 6.".which is oneequall houre. 
WMhen as therefore you will place the 7 unequall houre, 
accouy6fromche Peridianline, o2 the houre, 4 parts and 3 
(which is 82 mines) and make. there a marie. 
' Then place your ruler by this point 02 marke, andibe in- 
terſection of the line of 1 and :<, andthe firſt hour after 
noong:d}aw a line from ne Tropike to another, that is 
from a3 £0 wo | . i _ ; 
Then foz tbe placing of che 3 vnequall houre, account 
from the 7 laſt made, 4of the fozeſaid parts and two mt-* 
nutes; make there a marke, - pn; tacerſection of 


the 
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- 


The Art 61Dialling:” 
the line of y* and: and the lintof the EO hours 


a . R 


445 [IS LO 


FE FA {7 


, 
"= 
* w 2 


l "#. | E 2 ©. 
« % E , p. bs 1 
: nolineg S 4 ( "_ F | ; 


Or Ae e—_y Ay ow 


oy 


©, 7 of © m__ 
LING FI 7 F 


OO DE 


Mot Ui 14530 ts 


4 


— a 

. "z1<% OI Ip 
* 

-, 0 


: ——_— - 
% ' , 4 « f, . # . ; 
97 d , a, I. ha 2 oy 7 1 : X 
BUF HARIES. - of WA 
= —_ ; . 
| i” - a * 


+  EboArddfDialling] 


_— 4a _ 


| - 


minutes, 


| dy D .- ( 
\ 
»” - — j . £ £ I \3 
| = 
: 1} 144 
x2. FW, 
Fo 
% = 
»% 
. . 


- 
- 
, yy 


2:MhicBs ofDialling: 
a HO 


0 7 AU Lt x et2 


Sas 4 SS 


tw pour Diakl trite, hen 
$ phcethe 12+ Slgnes of the Zadt- 
FD which you map.voe in - 


# . 
i , 


_—————  ———_—_ 


OF IL OI I 


; Ek | Es: When 2; x 


o J 
eE \ %s s 


% 


— 


Ms hs A GO AO I ROO O—_—— 


wy 


ei ris 3; 


ei At 
, - 
- " * 4 


- 


+ 
= 


fDi 


| ew Coo 6h as map {id ns. 6h 5 0008 tp. 6.2 ee 6. 


The Arg 


Example 
alth us th lug pap \codeainech 16 houres, 24, ®; 
the halfe thereof4g$horres x3, ". wherefoze numbylug in 
the circumference nb circle from” A. to D. 6 houres, 
{AY ye coacainech 6'equall houres? and from 
Þ. tower 


b ay 13 ppnntes, (order 
may he from - DS ult halfe of the 


on rin .—+ co arſe = 


et: ood arch 
e in the other live of Contingence S. 3. make theſe 
——_ being ofequaſi viſtancsta this line from the poine 
B. as wt _——— Point D. clone wr 
points 
DT SRI SIS een 
halogen pat lanche ruler 
TER ſhe. any 
_ the apon ce fetch he Toa te haut, with che line of 
©the beginning of 1- and =, dza tine from one 
\Lropike to another, which (ifyon on yave woughe allchings 
true) will be parallel cothe 0n;andic ſhall bee che 23 
unequall houtesline in che Weſt Diall, and the Þ0zizou oz 
—_ riling in the Eaſt Diall. Agatne,place your ruler 
pon the ſecond marke inche WCropike of Cancer, aud the 
prota ofthe line of Seb LL Equato} 02 
- Une of Arigs'amo Libra/braw glikewile a line, which ball 
ew che firſt bare in the Eaft, andche 22 houre in the 
TAeft, Diatl: make on this wiſe all chee other mnequall 
boures, namelythe ro, 9.8. ib ok -tache, Weſt TR 
th6:2.3:495 the Ca: Diall 066 $9323; | 
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q | he Art of Dalling, 49 
that you firſt know the height of the S1me above the hg, 
ri5onat every houre, when it occuptieth the be;;taning of 
41.and S.UWhoſe altitude is thus fond ont. 

Take the Elevatfon ofche Pole, an>fþe Complement 
thereof, ailokhe veciination ofthe Seine from the Equts 
nodtalt, and the vifance ofthe Sunne from the Pert>tan, 
actounting I 5 degrees fo2 every honre, wtth the Comples« 
ment ofthis diſtance. Then if you vefire to know the al- 
titnde ofche Sunne at fix ofthe clockEtther in che nto2- 
ning oz atevening (af whichhonre onefp fn Summer it is 
above the Porizon ) multip:y che Sine ofthe E:cvation of 
the Po e, by the Dine of the dec'inotion of the Dunne, vt- 
vi>ing the pzovuc by the whole Sine, anv you ſhall hate 
pour delire, 

'But ifehe Sumne hall be viffant from the Perſdian 
 fewerhonres the: ſix, mul.iply the Sinefofchis viſtance 

(ling to everyhoure x5 vegeees)by dhe Sine of the com- 
plenrent of the a'tituve ofthe Pole, an> the pzovuct hereof 
vitide " the whole Sine. Lhenfake he Arke of the 
tent from 90 degrees, an the ftrft munber found our ſhall 
rem*ine, which matt be kept» Thencompare the Sine of 
this nambhcrfonnd ont. wſth the Sine of the Etevatton of 
the Pote,augment cheiefſcrby che whole — 
pzovitt by k -r greatertwhereoffhall come a quotient 
roche Complement of whole Arke adve the declwation of 
| the Suane, if ic (hall be in the Nozth ſignes,or ſubſfract it 
from chat if it occupi-th che South ſig1es. And ifche num- 
ber which commeth hereof (hall bs greater than 90,take it 
from 180, a1 you ſhall have the ſecons number foymd out; 
Me Dineof ehisiumber formd ont being multiplied, by 
the Sine ofthe firſt number fond out.thall yeeld apzoduc, 
whtchy part by the whole Sine;aw the Arke ofthe quotfent 
Sie, ſhall ſhew the deſired altitude ofthe Sunne fo2 the 


Propotiniede | 
Butif the viſkance of the Sunne from the Perfdian 
ſhall exveene fire oouer” that is 90 degrees ) take the - 
| egree 


The Art6f Dialling, 
grees of that diſkance from x$0,muitip'piag the Dine of þ 
remainner by the Dine ofthe Complement ofthe alcituve 
of the Polez dividing the pzovuc by the whole Dine, atv 
ſubgract the Arke ofthe Quotient from 90.th: remeiner 
h3l b2 called, Firſf number fouw out. The Sane of 
witch number found out. compared with the @lwe of the Es 
tevacion of the Pole.increaſechthe leſſer by the who'e Dine, 
a:12 diſtribuce che prozuc by ihe greater. Th:acakeche 
Comp'ewent of the D:clination of the Sun,tromtbe Arkge 
of the quetieat,am you ſhall have theſecoud number toand 


out. | 

Final'y, the Sine of the firſt number found out andthe 
Sine of the (:cono being multip'yeo by chemſelres, an3 
the p202uk parts2 by che whole S(ne ; !he quatrenc 
= ſhall peed a.t Atke, which ſha:l bz the altitu3e of che 

ne. 

ut wben : he Sunne occupieth che beginning of V oz 2 
you ſhall finde the altituve thereof-every boure, oe y by 
muſtip:yi::g che Dine of che Complemert of the diſtance 
.of the Sunne from the Perioian.by the Dine of the Como 
-p.ement ofthe Elevation of the Pole,dividing the pzodut 
by th: whole Sins, the quotient which commeth her-of 
{ill yeeld che Arke of your delif2. At both the fix houres, 
becaule the one lire istieriliug, and the other the letting, 
tbere is.the: no alticu2e of che Duane above the oye 


30 '.. | 
- Pozcover. to know how much the Periian altituds is, 
sf the Dun ie catri-1g 6'5to S , adde thegreateſt Dec.t iatio 
on ther. of, ts the Complement of the Elevation of the 
P9!e ; and by (ubſtcaoug the greateff Decination of the 
Su me fromthe Complement ofthe Elevatien of þ Pole, 
pou ſhal: tkewile jave the Peridian altizude cf cho Sun 
£kifkrt: gin'o Of, | | | 
You (bal; likewiſe ſecke the height of the Suve, being 
inthe lo, >cgree of S above the Hozizon, ac$ of theclock 


befoze nooue,audat 4 aticguaoutat 7 in the moziiug.and 5 
td. 


.oand - at night, 
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SL 
bathe evening : at both 6 an> the 5 houre in the mozning 


Alſo at F tn the mozning and 7 ia the eves 


ning the @unae being in the beginning of 77. 

But bec:uſe the wozking ot this, to fin? ont theſca'ti 
tud:s, r:quircth much ceme and labour, wee w#'l ſet down 
tye's-diſfanccs ready found out, calculated foz che Eeva« 
tion of the Pole 50.4. ands 2. 4, which yeu may likewiſe uſe 
wtrhout anp notable difference, where the Pole is Elecas 
ted 49.4. 51.4%,a80 53% 
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© The ſecond Tablecaloulatedfor 
$0. degrees of latitutte. 
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. Afherekoze you will make your Quatzant Hozologicail | 
fo: the clevation ofthe Po'8 50.4 extend atlgead, a2 lap a 

Ruler. fram the centre Eby the. 37, 30.”, of the iimbe 
ot the Quadzants beginning at 


» there alſo 

make a marke. Thirdly, lct the thred be dzxwuby the x6.4 
g0.".of the-quadrant : andwhere it ſhall courhtheTropike 

- of +>, there make iikewiſe a marks, This doneglearch ouc 
ehecentre ( by the 5. Mopoſitio14.Cuclid)and lopnethels 
th2ce markcs into 81e Arke, which ſþaji be the tive fo2 the 
12- houre. Meerwar d place the.thzead upon the 61.4, 2”, 
af the limbe. and where it ſhallcutthe Troptke of S, note 
it. Dauwlikewilethe thzead uponthe 38.4 23."-ofthe 


—" 
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Quenzangies. Therefos 
ſo Gall you-brvea tine og 
mepare Arke foz the houre of 8 and 4 of 
7 and 5 anv'both the 6 beſines the twomarkes made in the 
Troptke of 33 aud the Squatozz let the third be note the - 
Arke 2awn from the tenth degreeof &5.TodTzaw the tne of 
the 5 and 7 houres, ule belives the Tropike of Cancer any, 
this dzawn fromthe «© eof 2x, the chir> which hall 
come fromthe begin1ingot x - Theline of 4in themoz* - 
ning an» 8 in the evening is dery ſhozt, faclu2e> 61 chean- 
gle next unto 1. Thus pou have fiaiſþe> 9 Arkes 02 linesfox 
the houres, of which each one ofthem doth hew 2 houres: 
except one which is onely foz the I 2 houre. 

And to the intent that there hou1> be no ſpace 'efe voyd 
and 8:ip3-firable b-tweene the Tropike of 1 aid che cens 
tre B. you may vzaw i; chat pace the un*quall houres, | 
whtch you ſhall verp calt'y voe on this manner. Deſcribe 
uponthe ceatre £.a1 Arkev xplitels 2iftant from theTros 
pike of /- f be divided ints 5 equali parts, ad take che. 
midale point betweea the b:gi-1:ing of that Arke at's. 
and between E:Then upon this potnc,asit wers a centre, 
| make a halfe ctrclz from. to B. which (hall bee the tine of 
the 64inequilyours, that is of nivvap, Afterwarn one 
' footeofthe Compaſſes bei-igplacedinþ ſame Demipiames 
ter E.D.aqd removeth cach oe as occaſion ſhali requires 

/ 3 ans 


oO 
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TheArcotDallings 
ond the other ertended in the meane time lofarr, that if moy 
touch the ſeeord potnt of the Frke v1bit0) tntos patts aid 
the cedcreE, d2aw an Acke 02 tine from thecentre co that 
polne, which hal! ſhew'the 5 and > homes. Julike manner 
arethe other 4 dzawn.ove foote cf the Compalles b:ing res 
moved, as ncelicy ſhall require (1 the Semf2tameter'E.D 
(which map be pzolorg-dif itGall betoo hozt): and the 
Compr ſts ſoopened, thattbe other footemop touch þ point 
ofthe divided Arke en ebe centre E.aud foyne them ali its 
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The uſe of this Diallor Quadrane. 
| Herolgalk 

==q DO know the houre of the day when the Sume- 
f<ineth, wok ehus. Fil, ſeek out in ſome 

Cajener in what Signe aud degree che Sunne- 

| is at chatdap: then ertend. the thiea> with -che 

- beavs upon-che Semidi-mecer E..D. and 
place thenethermol beave ps 1ehac degree, i1 the Table 

'of che 12 Sſgaes, which the Danne thea occupleth, Afccrs- 
wa:dliftiag up your Quaozant, the thiead with the pjun- 

me: hacging at U-erty, let gate ="4 
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ey cd mien: 80 hay 
the houre ot the day » 0} Mer: :'00Re ;fo2 ea 
- fee, pournay ealt]y dtſcerne 


ouredthe Sunne rfſet 
The beight of the Suune abovethe Þoz 
of the day is thus taken. 


holes in.your ſights, andthe thzea> withthe 


, theiuſt degree of the alti:uve ofche ®unn obove the 
manner tstheetevation ofche 

bove the(ozizon ſcearchedans - -- ,- | 

- Youlhallfind out the Elevation of the Pole by the þ'lpe. 

of your Quavzant, thus. Take the height ofthe Sinn at 

1 2 of the clock, when the days and: rights be B 

_ matyety. Vit it pau aſſay chat upo:1 aiipother vay than the 
taocta!l, you muſt canſter whecher 
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2 - The Art of Dialling,” 
aver was.01aw acirele pate gent oth faward cir- 
A. f x2 equal! parts.Theu 
| 'ebery one ofthoſe parts.ut- 


EIS er. Let at free > cs beſo 1 long 
en.a9it (s betweene the oat A,of 

2 yr dperinnel the 12 ou- muſk 
a hole inherent ods whele,g the lame 


erm ws 764 fhiews 
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* - Lofthe length ofthe Ruler from thecentretotheena be 
o! ſuch quantitp, as is from the centre: ofthe: great plat to 
the outward edge,anm nigh oz mae. if you wil. | 


Influmont -belog- inithed: the 
ens on nr ers 


0.4.4 


rt plac mathe _ righe axainft the 
ongks v ſinall hole,where- 


EE SErnnes 
right againft the 28: Con=.of.. onthe Far —— nth cn 
ther hole likewiſe, ſothat che handle being removed to tt, 

pune may ancer-45;inthe.other. . Aad bythisguzite-the 


CO EE et EE... EET” © CRETY 
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- he) with the pinnetawa;dehe-backline of che 
beinz moved, n=. map faild rectly inthe hole. 
ED Benold che Figer: 4ollowiag 
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Puepere fox yourhandlea thinne p'at of pro, 


| | butt, o 
« 290: aboue 6 fnchesin'engey oz mage i -oy-wil!. D.aw 


11 the mingeſ af ic aligg; atthe 0:10-en2.thereof make - ho's 
uthe mi22 of the line. of ſuch bign-fleas the hoe in the 
greeter p.afis- Uponthis handle pou mutt faſten alittle 
lozt pirneright-tatye line, To tha! the han Ne being f-ſte- 
lat, aad 
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Figa e*bove,ſogreat asitmay eaſily ent-5,mabdthehole of 
the handle, ſo that it apeajwenpay.lt: buc let tt g e cloſe 
into the gear platygjttt may remaine T7 oveabl?.Letche 
Tothen whe Wd - ne 37 da? nc if uit A ' 1. Ther 
plecethe Tg#hedwhogigalilitbaRgNpon c1eHpner fid: of 
th> plat upgJthe pi:me, atid on theBackeſi oche dſadl with 
the litcleyſne towards the back of che plat: faſt&gcbem fo 
together atghe handle, the Zothed wheele, andfYe Ruler 
may ttrnKupgd the plzt ſevafally, o2 each by ctheuElv-s at 
your pl:aſpreAnd as re deS$glſfequire. NotwitRaadi ig 
you muſt. afrafu'l, that the ho'c in your pinne nzFÞ bee fa 
great as pRM&.luiÞperfectly le the Nozth Starre igſshe night 
tr ; eft"pour Auftrum:nc hail be finiſhgg$whole ule | 
o.laweth cf:couaty. ; , | 
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"The ArcofDialling. 
Pat it ſhall be expedient tofnd outthe Starres ſer = 
ving to this purpole, which pou may doe by the'Figure | 


following;. 
» The uſe ofthis Inſtrument. 
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Boulſee in this Figure che Stars whnprerve to ourul. | 
CheVoir A Cateled dire inthe Nozth, placed 
inthe tale ofthe lefler Baare, 

courſe,as inthe F m_ tiee 4.theweth 


- 


cre, and are note> with the letters 
C,D, Gab res Yage other bright fnrres 


wo-DStarres have 5 


Pas a 7 ee bet at: gr Ve RIES Oo » ; VO PEE "19 Wy ys ' - 6rd . 
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bycham/biſt rot theother 62e. Thole'Starvey 

which pou lee inthe Figure, as all other, 'Wobevitallp 

above the __ e, 4nd finiſh their courle in 24 bhoures, 
Therekoze wh | | | ure ofthe night 


| oh the dackibecs the hi 
:eaudPbiir Aufſkrument ſhall be pzepa 
up your Inftkrument by the handle pi 
hr it declinech on n2ither Thes:and beho 
tarre thozow the hole inthe centrs, mov} ts 

let abdve,untillthe right linechereof be viredly 
mth to touch the two Starres ofthe greater Ford 
'the line pou ſhall have che tulk hoare of the f 
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